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Bacillus cereus: spore forming foodborne pathogen associated with two
types of gastrointestinal diseases

emetic syndrome (small ring-shaped peptide called cereulide, which is pre-
formed in food before ingestion)

diarrheal syndrome (one or more enterotoxins produced by live bacteria in
the small intestine)

Disease related to the consumption of foods like vegetable purees (e.g.
zucchini), soups, pasta and rice dishes and dairy products.

B. cereus is a common contaminant of raw milk but it is also frequently
isolated from dairy products such as ice creams, milk powders, fermented milks,
pasteurized milk and ricotta



Among the enterotoxins produced by B. cereus, the hemolytic
enterotoxin hemolysin BL (HBL), the non-hemolytic enterotoxin (Nhe),
and cytotoxin K (CytK) are claimed to play a major role in diarrheal
disease

Tissue-destructive/reactive proteins damaging the integrity of the
plasma membrane of several cells, epithelial cells of the small intestine
included

Denaturazione: 75°C 1-2 min



Cereulide is a lipophilic cyclopeptide and is rapidly absorbed in
the gut and transported into the bloodstream. The causative
agent in various forms of gastroenteritic disease associated with
food poisoning

It is very hydrophobic, making it essentially insoluble in aqueous
solution, which suggests that in food poisoning it is delivered to its
target cells bound to, or dissolved in, carriers found in food. This
propensity to bind to solid food or culture media components may
lead to an underestimation of cereulide activity if particulates are
removed by filtration or centrifugation

Highly thermoresistant (up to 90 min 130°C)



Endospores are able to resist and survive the pasteurization
heating, leading to consider this microorganism a potential hazard
in pasteurized milk and consequently in some dairy products

Highly hydrophobic: adhesion to various surfaces

Spore germination favoured by various substances (aminoacids)
and thermal shock (60-80°C 10 min)

Vegetative cells growth usually occurs within the temperature
range of 10-50°C – psychrotolerant strains















The Bad Bug Book

estimated 63,400 episodes

of B. cereus illness annually

in the United States





episodi n. soggetti ricoveri

Prodotti lattiero-caseari



Nel 2005 in Italia, il                           riporta 17 notifiche 

relative alla presenza del microrganismo in prodotti 

alimentari



Tot 157













The fresh ricotta production process seems not to be completely

safe, as

- spores survived (also if partially) to the thermal treatments

- bacteria multiplied in the product

- toxin is produced during bacterial growth (at 15°C)

The contamination of the product after opening the pack should be

regarded as a potential risk for the consumer



Mean counts of Bacillus cereus GPe2 and D43 and their

spores inoculated in Taleggio cheese and unflavored

yogurt stored at 15°C for up to 5 d (sampling times at T0

d of inoculation, T1 after 24 h, T2 after 48 h, T3 after 72

h, and T5 after 120 h of storage). The pH values are also

reported for each sampling time (refers to right axis).

Error bars indicate SD.



Mean counts of Bacillus cereus GPe2 and D43 and their

spores inoculated in Taleggio cheese and unflavored

yogurt stored at 15°C for up to 5 d (sampling times at T0

d of inoculation, T1 after 24 h, T2 after 48 h, T3 after 72

h, and T5 after 120 h of storage). The pH values are also

reported for each sampling time (refers to right axis).

Error bars indicate SD.

Natural microflora

Natural microflora + 

low pH





Mean counts of Bacillus cereus GPe2 and D43 and their spores

inoculated in raw and pasteurized milk stored at 15°C for up to 4 d

(sampling times at T0 d of inoculation, T1 after 24 h, and T4 after 96 h

of storage). The pH values are also reported for each sampling time

(refers to right axis)
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Growth curves of Bacillus cereus GPe2 and D43 in fresh cheese with or without  addition of LAB cultures

Control of Bacillus cereus growth in fresh cheese by dairy microflora

E. Tirloni, C. Bernardi, E. Ghelardi, F. Celandroni, C. Andrighetto, N. Rota, S. Stella



Halos produced by antagonistic activity of Lactococcus strains 

LAB 3, LAB 8 and LAB 1 against Bacillus cereus GPe2.



Conclusions

The production of spores, which are highly adhesive and can spread from

natural B. cereus habitats to food production environments, accounts for the ability

of B. cereus to contaminate any kind of food.

The high frequency of food contamination by B. cereus and the active production

and secretion of HBL, Nhe and CytK enterotoxins, explain why this organism is

responsible for food-poisoning related diseases.

However, further study are required to explain the mechanisms by which the toxins

and enzymes B. cereus produces contribute to development and progression of

diseases



The prevalence of B. cereus gastrointestinal infections is vague and most likely

underestimated

B. cereus can be present in fresh and salted cheese

B. cereus growth in cheese is dependent of temperature, pH and microflora of the

aliment




